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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
above-identified application: 

1 . (currently amended) A fault detection system for detecting faults in a turbine engine, 
the fault detection system comprising: 

a sensor data processor, the sensor data processor configured to receive receiving 
sensor data from the turbine engine and auament augmenting the sensor data to 
provide an augmented data set, wherein the sensor data processor is configured to 
augment augmonto the sensor data by generating residuals from the sensor data and 
determining a rate of change of the residuals; and 

a fuzzy logic inference system* the fuzzy logic inference system configured to receive 
r e c e iving the augmented data set, and wherein the fuzzy logic inference system 
includes a plurality of membership fLmctions and wherein each of the plurality of 
membership fiinctions is associated with at least one data type in the augmented data 
set, and wherein the fijzzy logic system is configured to fuzzifv fuzzifies the 
augmented data set using the plurality of membership functions and analyze analyz e s 
the augmented data set to determine a likelihood that a fault has occurred in the 
turbine engine. 



2. (withdrawn-currently amended) The system of claim 1 wherein the sensor data 

processor is configured to augment atign^ieftts the sensor data by determining a rate of 
change of the sensor data. 
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3. (cancelled). 



4. (cancelled) 



5. (currently aiTiended) The system of claim 1 wherein the sensor data processor is 

configured to augment ougnionta the sensor data by computing a margin for the sensor 
data. 



6. (currently amended) The system of claim 1 wherein the aircraft Qystom c ompriG C G a 
turbine engine and wherein the sensor data comprises engine speed data, fuel flow 
data and exhaust gas temperature data. 



7. (currently amended) The system of claim 1 whcroin the aircraft oystom comprises q 
turbine e ng i- ne and w herein the sensor data processor is configured to receive r eceives 
\ exhaust gas temperature data and wherein the sensor data processor is configured to 
augment augm e nts the exhaust gas temperature data by determining exhaust gas 
temperature margin data corresponding to a difference between (he exhaust gas 
temperature data and a maximum safe temperature. 



8. (cancelled) 
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9. (currently amended) The system of claim 1 wherein the fuzzy logic inference system 
includes a plurality of rules, and wherein the fuzzy logic system is conftuured to 
evaluate evaluates the ftizzified augmented data set according to the plurality of i*ules. 



10. (currently amended) The system of claim 9 wherein the fuzzy logic inference system 
js further configured to aggregate aggregat e s outputs of the plurality of rules and 
defuzzifv defuzzifie s the aggregated output for input into a diagnostic system. 



1 1 . (currently amended) The system of claim 10 wherein the aircraft system comprises a 
turbine engine and wherein the sensor data comprises exhaust gas temperature data, 
engine speed data, and fuel flow data, and wherein the sensor data processor is 
confignred to augment a n gnoents the sensor data by generating residuals from the 
exhaust gas temperature data, engine speed data, and fuel flow data, and wherein the 
sensor data processor is configured to further autj^mcnt Qugmonts the sensor data by 
determining a rate of change of the residuals, and wherein the sensoj' data processor is 
configured to further augment ougments the sensor data by determining a margin for 
the exhaust gas temperature data corresponding to a difference between the exhaust, 
gas temperature data and a selected maximum safe exhaust gas temperature for the 
turbine engine . 
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12. (withdrawn) A method of detecting faults in a turbine engine, the method comprising 
the steps of: 

a) receiving turbine sensor data from the turbine engine; 

b) creating an augmented data set from the sensor data by determining residuals of 
the sensor datia and determining the slope of the residuals; 

c) fuzzifying the augmented data set by applying the membership functions to the 
augmented data set; and 

d) applying a plurality of fuzzy logic rules to the fuzzy augmented data set to 
determine a likelihood of a fault in the turbine engine. 



13. (cancelled) 



14. (withdrawn) The method of claim 12 wherein the step of creating an augmented data 
set further comprises computing a margin for the sensor data. 



15. (witlidrawn) The method of claim 12 wherein the sensor data comprises engine speed 
data, fuel flow data and exhaust gas temperature data. 
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1 6. (withdrawn) The method of claim 12 wherein the sensor data includes exhaust gas 
temperature data and wherein the step of augmenting the sensor data comprises 
determining an exhaust gas temperature (EOT) margin from the exhaust gas 
temperature, the EGT margin corresponding to a difference between the exhaust gas 
temperature data and a maximum safe temperature. 



17. (cancelled) 



18/ (withdrawn) The method of claim 12 wherein the step of applying the plurality of 
fuzzy logic rules to determine a likelihood of a fault in the turbine engine further 
comprises aggregating an output of the plurality of fuzzy logic rules. 



19. (withdrawn) The method of claim 18 wherein the step of applying a plurality of fuzzy 
logic rules to determine a likelihood of a fault in the turbine engine further comprises 
defuzzifying the aggregated output for input into a diagnostic system. 



8 



PAGE 9(2Q " RCVD AT 2/27/2007 6:15:49 PM (Eastern Standard Time] * SVR:USPTO-EFXRP-3/2 " DNIS:2738300 " CSID:480 385 5061 * DURATION (mm-ss):09^ 



02 



/27/2^^^ TUE 16:19 FAX 480 385 5061 ingrassia Fisher Lorenz [2|010/026 

Appl. No. 10/628,085 
Amcit. Dated February 27, 2007 
Reply to Office Action of November 27, 2006 

20. (vvithdrawn-currently amended) The method of claim 1 2 wherein the sensor data 
comprises exhaust gas temperature data, engine speed data, and fuel flow data, and 
wherein the step of creating an augmented data set from the sensor data comprises 
generating residuals from the exhaust gas temperature data, engine speed data, and 
fuel flow data, and wherein the step of creating an augmented data set from the sensor 
data further comprises determining a rate of change of the residuals, and wherein the 
step of creating an augmented data set from the sensor data further comprises 
detennining a margin for the exhaust gas temperature data corresi>onding to a 
difference between the exhaust gas temperature data and a selected maximum safe 
exhaust gas temperature. 



* RCVD AT 2/27/2007 5:15:49 PM [Eastern Standard Time]" SVR:USPTO-EFXRF-3/2 " DNIS:2738300 " CSID:480 385 5061 " DURATION (mm-ss):09-44 



2/27/2007 TUB 16:19 FAX 480 385 5061 Ingrassia Fisher Lorenz 



(Zioii/oze 



Appl. No. 10/628,085 

Amdt. Dated February 27, 2007 

Reply to Office Action of November 27, 2006 



RECEIVED 
CENTRAL FAX CENTER 



FEB 2 7 2007 



2 1 . (withdrawn-currently amended) A program product comprising: 

a) a fault detection program, the fault detection program including: 

a sensor data processor, the sensor data processor configured to receive rccoiving 
sensor data from a turbine engine and augment augmenting the sensor data to 
provide augmented data vset, wherein tlie sensor data processor is configured to 
augment augm e nts the sensor data by generating residuals from the sensor data 
and determining a rate of change of the residuals; and 

a fuzzy logic inference system, the fuzzy logic inference system configured to 
receive receiving the augmented data set, and wherein the fuzzy logic inference 
system includes a plurality of membership functions and wherein each of the 
plurality of membership functions is associated with at leiist one data type in the 
augmented data set, and wherein the fuzzy logic system is configured to fuzzifv 
fuzzifioa the augmented data set using the plurality of membership functions and 
analyze analyz e s the augmented data set to determine a likelihood that a fault has 
occurred in the turbine engine; and 

b) computer-readable signal bearing media bearing said fault detection program. 



22. (cancelled) The program product of claim 21 wherein the computer-readable signal 
bearing media comprises recordable media. 



23. (cancelled) The program product of claim 21 wlicrein the computer-readable signal 
bearing media comprises transmission media. 
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24. (cancelled) 



25. (withdrawn) The program product of claim 21 wherein the sensor data comprises 
engine speed data, fuel flow data and exhaust gas temperature data 



26. (withdrawn-currently amended) The program product of claim 21 wherein the sensor 
data processor is configured to receive receive s exhaust gas temperature data and 
wherein the sensor data processor is configured to augment a ugm ents the exhaust gas 
temperature data by determining exhaust gas temperature margin data corresponding 
to a difference between the exhaust gas temperature data and a selected maximum 
safe exhaust gas temperature for the turbine engine . 



27. (cancelled) 



28. (withdrawn-currently amended) The program product of claim 21 wherein the fuzzy 
logic inference system includes a plurality of rules, and wherein the fu/zy logic 
systejn IS configured to evaluate e valuat es the fuzzified augmented data set according 
to the plurality of rules. 
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29. (withdrawn-currently amended) The program product of claim 28 wherein the fuzzy 
logic inference system is further configured to agareaate Qggi'ogatcs outputs of the 
plurality of rules and defuzzifV dcfuzzifics the aggregated output for input into a 
diagnostic system. 



30. (withdrawn-currently amended) The progi am product of claim 21 wherein the sensor 
data comprises exhaust gas temperature data, engine speed data, and fuel flow data, 
and wherein the sensor data processor is configured to augment augm e n t s the sensor 
data by generating residuals from the exhaust gas temperature data, engine speed data, 
and fuel flow data, and wherein the sensor data processor is confiuured to farther 
augment augm e nts the sensor data by determining a rate of change of the residuals, 
and wherein the sensor data processor is configured to further augtnent augmonto the 
sensor data by deteimining a margin for the exhaust gas temperature data 
conesponding to a difference between the exhaust gas temperature data and a selected 
maximum safe exhaust gas temperature for the turbine engine . 
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31 . (currently amended) An apparatus comprising: 

a) a computing processor; 

b) a memory coupled to the processor; 

c) a fault detection program residing in memory and being executed by the 
computing processor, the fault detection program including: 

i) a sensor data processor, the sensor data processor configured to receive 
rocoiving sensor data fi-om a turbine engine and augment augmenting the 
sensor data to provide augmented data set, wherein the sensor data processor 
is configured to augment augm e nt s the sensor data by generating residuals 
from the sensor data and determining a rate of change of the residuals; and 

ii) a fuzzy logic inference system, the fuzzy logic inference system configured to 
receive r e c e iving the augmented data set, and wherein the fuzzy logic 
inference system includes a plurality of membership functions and wherein 
each of the plurality of membership functions is associated with at least one 
data type in the augmented data set, and wherein the fuzzy logic system is 
configured to fuzzify fuzzifios the augmented data set using the plurality of 
membership functions and analyze analyzes the auginented data set to 
determine a likelihood that a fault has occurred. 



32. (cancelled) 
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33. (original) The apparatus of claim 31 wherein the sensor data comprises engine speed 
data, fuel flow data and exhaust gas temperature data. 



34. (currently amended) The apparatus of claim 31 wherein the sensor data processor js 
configured to receive roooivos exhaust gas temperature data and wherein the sensor 
data processor is configured to augment augments the exhaust gas temperature data by 
determining exhaust gas temperature margin data corresponding to a difference 
between the exhaust gas temperature data and a selected maximum safe exhaust aas 
temperature for the turbine engine . 



35. (cancelled) 



36. (cuirently amended) The apparatus of claim 3 ! wherein the fuzzy logic inference 
system includes a pIuraHty of mies, and wherein the fuzzy logic system is configured 
to evaluate evaluat e s the fu^zified augmented data set according to the plurality of 
rules. 



37. (currently amended) The apparatus of claim 36 wherein the fuzzy logic inference 
system is further configured to aggregate aggrogotei i outputs of the plurality of rules 
and defuzzifv defuzzifios the aggregated output for input into a diagnostic system. 
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38. {currently amended) The apparatus of claim 31 wherein the sensor data comprises 
exhaust gas temperature data, engine speed data, and fuel flow data, and wherein the 
sensor data processor is configured to augment augment s the sensor data by 
generating residuals from the exhaust gas temperature data, engine speed data, and 
fuel flow data, and wherein the sensor data processor is configured to further augment 
augments the sensor data by detenuining a rate of change of the residuals, and 
wherein the sensor data processor is configured to further augment augm e nts the 
sensor data by determining a margin for the exhaust gas temperature data 
corresponding to a difference between the exhaust gas temperature data and a selected 
maximum safe exhaust gas temperature for the turbine engine . 
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